Characterization of rat 3 beta-hydroxysteroid dehydrogenase/delta 5-delta 4 isomerase cDNAs and differential tissue-specific expression of the corresponding mRNAs in steroidogenic and peripheral tissues.
The conversion of 3 beta-hydroxy-5-ene steroids by the enzyme complex 3 beta-hydroxysteroid dehydrogenase/delta 5-delta 4 isomerase (3 beta-HSD) is an essential step in the biosynthesis of all classes of hormonal steroids. We report the characterization of two types of cDNA clones encoding rat 3 beta-HSD isolated from a rat ovary lambda gt11 cDNA library with a human 3 beta-HSD cDNA probe. Both type I and type II cDNAs encode proteins of 372 amino acids having 94% homology. Transient expression of the type I and the type II 3 beta-HSD cDNAs in HeLa human cervical carcinoma cells reveals that both proteins possess 3 beta-hydroxysteroid dehydrogenase as well as delta 5-delta 4 isomerase activities for both delta 5-pregnene and delta 5-androstene precursors, although the type I 3 beta-HSD protein is more active than the type II. RNA blot analysis using type I 3 beta-HSD cDNA identifies major mRNA transcripts of 1.7 kilobase in rat ovary, testis, and adrenal poly(A)+ RNA. RNase protection assay using type I- and type II-specific cRNA probes revealed the existence of the two corresponding mRNAs in male and female rat adrenals and gonads as well as in female adipose tissue while only type I mRNA is present in male and female kidney. Moreover, in situ hybridization performed using type-specific labeled 24-mer oligonucleotides confirms that type I is the major mRNA species in the ovary and further indicates that both mRNA species have a similar cellular distribution in the ovarian tissue with the highest level of expression found in corpora lutea. Immunoblot analysis using polyclonal antibodies raised against purified human placental 3 beta-HSD identified a single 42-kDa band in rat ovary, testis, and adrenal, which agrees with the calculated molecular masses of 41,911 and 42,150 daltons for the type I and II proteins, respectively. Determination of 3 beta-HSD enzymatic activity using [14C]pregnenolone and [14C]dehydroepiandrosterone as substrates shows that 3 beta-HSD activity is present not only in the gonads and adrenals of animals of both sexes, but also in many peripheral tissues including adipose tissue, mammary gland, kidney, liver, prostate, seminal vesicle, uterus, skin, brain, heart, thymus, pancreas, lung, and spleen. The present data indicate the existence of two mRNAs encoding rat 3 beta-HSD and their differential tissular distribution in both steroidogenic and peripheral tissues.(ABSTRACT TRUNCATED AT 400 WORDS)